Abstract. The structure of the exotic 8 B nucleus is studied by means of elastic scattering, as well as its breakup on nuclear targets. We present microscopic calculations of the optical potentials (OPs) and cross sections of elastic scattering of 8 B on 12 C, 58 Ni, and 208 Pb targets at energies 20 < E < 170 MeV. The density distributions of 8 B obtained within the variational Monte Carlo (VMC) model and the three-cluster model (3CM) are used to construct the potentials. The real part of the hybrid OP is calculated using the folding model with the direct and exchange terms included, while the imaginary part is obtained on the base of the high-energy approximation (HEA) and also taken to be equal to the microscopic real part of the OP. In this model the only free parameters are the depths of the real and imaginary parts of OP obtained by fitting the elastic scattering experimental data. It is found a dependence of their values on the model density of 8 B. In addition, cluster model, in which 8
Introduction
The development of the radioactive ion beams has allowed studies of nuclei far from stability. This technical headway led to the discovery of halo nuclei on the neutron-rich side of the valley of stability [1, 2] . These weakly bound nuclei have a strongly clusterized structure [3, 4, 5, 6] . In a simple model, they are seen as a core, that contains most of the nucleons, to which one or two neutrons are loosely bound. Due to this poor binding, the valence neutrons tunnel far outside the classically allowed region and form a sort of halo around the core [7] .
Although less probable, proton halos are also possible. Knowledge about the short-lived radioactive nucleus 8 B is valuable both for astrophysical reasons [8, 9, 10] and for clarifying the question of the existence of proton halo. Many different findings of evidence argue for the latter. First, the proton separation energy of only 136.4 keV shows up that 8 B is the most likely candidate for such a protonhalo nucleus. Second, the interaction cross section at 790 MeV/nucleon indicates that the root-mean-square (rms) radius of 8 B is different from more tightly bound Boron isotopes [11, 12] . The relativistic mean-field calculations of the rms radii performed systematically for light isotopes (A < 40) show that 8 B has a large proton matter radius compared to its neutron matter radius [13] . The enhanced reaction cross section extracted by angular distribution measurements at intermediate energies [14, 15, 16] and the large proton-removal cross section at relativistic and intermediate energies with targets ranging from carbon to lead nuclei [14, 17, 18 ] support a halo structure of 8 B. A radius of the matter density of 2.7 fm, i.e., much larger than the prediction of any self-consistent calculation is shown to explain the experimental quadrupole moment of 8 B [19, 20] .
The narrow momentum distributions of 7 Be fragments in the breakup of 8 B measured in C, Al, and Pb targets at 1471 MeV/nucleon with full width at half maximum (FWHM) of 81 ± 6 MeV/c in all targets have been interpreted in terms of a largely extended proton distribution for 8 B and have implied a radius of 2.78 fm [21] . Here we should mention also the results of the experiments at lower energies for the breakup of 8 B in the collisions with Be and Au targets at 41 MeV/nucleon (81 ± 4 and 62 ± 3 MeV/c FWHM for Be and Au targets, respectively) [22] and for C target at 36 MeV/nucleon [23] with FWHM 124 ± 17 and 92±7 MeV/c for the stripping and diffraction components, correspondingly. Indeed, these experimental results reflect the large spatial extension of the loosely bound proton in 8 B. The halo nature of 8 B nucleus through studies of its breakup has been mostly tested with cluster models pre-suming simple two-cluster structure that consists of 7 Be core and valence proton (for instance, Refs. [18, 21, 24] , and Ref. [25] presenting a Fortran code to calculate cross sections for the core plus one-nucleon case) or extended three-body model (α+ 3 He+p) [26] . The latter model used to interpret the experimental data in Ref. [18] , as well as quasiparticle RPA calculations [21] and Serber model applied to data in Ref. [22] , demonstrate the necessity to have a rms 7 Be-p distance of 4-4.5 fm in order to reproduce the small momentum distribution width. Such a relatively large value of the rms radius for the last proton in 8 B (4.20 ± 0.22 fm) compared to the rms radii of the 7 Be core and 8 B projectile was also obtained by Carstoiu et al. [27] from the analysis of the experimentally measured asymptotic normalization coefficient for 8 B → 7 Be+p process. However, as it has been pointed out in Ref. [21] , the ground state of 8 B is more complex than simply a proton around an inert 7 Be core and nuclear structure calculations with an appropriate treatment of continuum effects can describe the measured narrow momentum distribution and cross sections.
The idea of the existence of a proton halo in 8 B was experimentally verified also in measurements and studies of differential cross sections of 8 B elastic scattering on different nuclear targets in the energy range 20-170 MeV [28, 29, 30] . To describe the elastic-scattering angular distributions and total reaction cross sections conventional optical-model with Woods-Saxon (WS) potentials or double-folding (DF) OPs calculations were performed. The effect of breakup on the elastic scattering was investigated for the weakly bound 8 B nucleus by performing continuum discretized coupled-channels (CDCC) calculations [28, 29, 30, 31, 32, 33, 34] . It was found that for the light 12 C target this effect is negligible for description of the elastic scattering data [28, 31] . Similar conclusion has been drawn in Ref. [30] , in which the CDCC calculations have shown a small effect of breakup channel couplings on the 8 B+ 208 Pb elastic scattering at an incident energy well above the Coulomb barrier.
The aims of the present work are as follows. First, we analyze the data on elastic scattering cross sections of 8 B on 12 C, 58 Ni, and 208 Pb targets at energies 20 < E < 170 MeV within the microscopic model of the respective OP and compare the results with the available experimental data. As in our previous works [35, 36, 37, 38, 39] , where processes with neutron-rich He, Li, and Be isotopes were considered, we use the hybrid model of OP [40] , in which the real part (ReOP) is calculated by a folding of a nuclear density and the effective nucleon-nucleon (NN) potentials [41] (see also [42] ) and includes direct and exchange isoscalar and isovector parts. The imaginary part (ImOP) is obtained in two ways: i) on the base of the high-energy approximation method developed in Refs. [43, 44] and ii) taken to be equal to microscopically calculated folding real part of the OP. There are only two fitting parameters in the hybrid model. They are related to the depths of the ReOP and ImOP. In the present work we use the density distribution obtained within the variational Monte Carlo model [45, 46] and also the density obtained within the framework of the microscopic threecluster model of Varga et al. [47] Au for which experimental data are available. Such a complex study based on the microscopic method to obtain the OPs with a minimal number of free parameters and by testing density distributions of 8 B which reflect its proton-halo structure (in contrast, e.g., to the Hartree-Fock density used in Ref. [30] ) would lead to a better understanding of the 8 B structure and to a reduction of the inconsistency of describing the available data. Also, it would be a test of our microscopic approach to reveal the proton-halo structure of the loosely bound 8 B projectile, particularly its density distribution, in the considered elastic scattering and breakup processes.
The article is organized as follows. 
The parameters N R and N I entering Eq. 
where s = r + r t − r p is the vector between two nucleons, one of which belongs to the projectile and another one to the target nucleus. In Eq. (2) ρ p (r p ) and ρ t (r t ) are the densities of the projectile and the target, respectively, while in Eq. (3) ρ p (r p , r p + s) and ρ t (r t , r t − s) are the density matrices for the projectile and the target that are usually taken in an approximate form [50] . [41] . The expressions for the energy and density dependence of the effective N N interaction are given, e.g., in Ref. [39] .
It is important to note that the energy dependence of V EX arises primarily from the contribution of the exponent in the integrand of Eq. (3). Indeed, there the local nucleus-nucleus momentum reads
, where A p , A t , m are the projectile and target atomic numbers and the nucleon mass.
As can be seen, K(r) depends on the folding potential V DF (r) that has to be calculated itself and, therefore, we have to deal with a typical non-linear problem.
Concerning the ImOP, we take it in two forms. One of them corresponds to the full microscopic OP derived in Refs. [40, 51] within the HEA [43, 44] :
In Eq. (5) ρ(q) are the corresponding form factors of the nuclear densities, f N (q) is the amplitude of the NN scattering andσ N is the averaged over the isospin of the nucleus total NN scattering cross section that depends on the energy and accounts for the in-medium effect [52, 53, 54] . The second form of W is equal to the microscopically calculated folding real part V DF of the OP.
Results of calculations of elastic scattering cross sections
We calculate the OP [Eq. (1) ] and the elastic scattering differential cross sections of 8 B on different targets using the DWUCK4 code [55] . All the elastic scattering cross sections will be shown in the figures as ratios to the Rutherford cross section.
To apply the microscopic OPs to scattering of 8 B on nuclei we used realistic density distributions of 8 B calculated within the VMC model [45, 46] and from the 3CM in Ref. [47] . In our case, within the VMC method the proton and neutron densities have been computed with the AV18+UX Hamiltonian, in which the Argonne v18 twonucleon and Urbana X three-nucleon potentials are used [46] . Urbana X is intermediate between the Urbana IX and Illinois-7 models (the latter was used by us in Ref. [39] for the densities of 10 Be nucleus). As far as the 3CM densities of Varga et al. [47] are concerned, the 8 B nucleus has been studied in a microscopic α+h+p three-cluster model (h= 3 He) using the stochastic variational method, where a Minnesota effective two-nucleon interaction composed from central and spin-orbit parts was used. It has been shown in [47] that the proton separation energy of 8 B is reasonably reproduced, but the calculated point matter radius exceeds the "empirical" one. The VMC and 3CM densities are given in Fig. 1 . It can be seen that they have been calculated with enough accuracy up to distances much larger than the nuclear radius. In both methods the total densities of 8 B occur quite similar up to r ∼ 4 fm and a difference between them is seen in their periphery. Due to the cluster-structure model of 8 B, where the proton is considered as a single cluster [47] , the tail part of the point-proton distribution of 8 B is significantly larger than that of the neutron one, causing considerable difference in the corresponding rms radii listed in Table 1 . In it we give also the "empirical" data, e.g. from Refs. [11, 15] , for the effective rms radii of the point-proton, point-neutron and matter distributions deduced from the Glauber analysis of the interaction and reaction cross sections. One can see from Table 1 that the values of the proton and matter rms radii in the case of VMC density are close to the "empirical" values for 8 B, while the neutron radius obtained in the 3CM almost coincides with the experimental value. In the calculations of the OPs for 8 B+ 12 C the density of 12 C was taken in symmetrized Fermi form with radius and diffuseness parameters 3.593 fm and 0.493 fm [56] (5), or ii) taken to be equal to the real part of the OP (W = V DF ). It is seen from our results that the different behavior of the two densities (VMC and 3CM) used in the OPs calculations reflects on the shape of the ReOP and ImOP in their periphery being with a longer tail for 3CM density. At the same time (e.g., in the case of 8 B+ 58 Ni elastic scattering), the imaginary parts of the OPs calculated in HEA and corresponding to both 8 B densities are almost one order of magnitude deeper than the real parts. It is clear that this behavior of the central part of the HEA ImOP is not realistic. From other side, however, it is known that the decisive region of the OP at such energies is the surface one. So, our further calculations of the elastic cross sections explore namely the role of the surface component of the OP. Further in our [45, 46] method and in the 3CM [47] . Table 1 . Proton, neutron, and matter rms radii (in fm) of 8 B obtained within the VMC method [46] and 3CM [47] . The "empirical" effective rms radii are from Refs. [11, 15] . work we show, as an example (see Fig. 7 ), our results that confirm this fact. We note, as it has been pointed out in Ref. [29] , that every acceptable potential has an imaginary part that is extended beyond the corresponding real part. As a result, an absorption at a large distance due to the existence of a halo state is suggested. In our work we consider the set of the N i coefficients (N R and N I , see Eq. (1) for the OP) as parameters to be found out from the fit to the experimental data for the cross sections using the χ 2 -procedure. We should mention (as it had been emphasized in our previous works [35, 36, 37, 38, 39] ) that we do not aim to find a complete agreement with the data. The fitted N s related to the depths of the ReOP and ImOP can be considered as a measure of deviations of our microscopic OPs from the case when the values of N s are equal to unity.
The calculated within the hybrid model elastic scattering cross sections of 8 B+ 12 C at energy E = 25.8 MeV in the laboratory frame are given in Fig. 2 and compared with the experimental data [28] . It can be seen that in both cases of calculations with VMC or 3CM densities the results are in good agreement with the available data. The differential cross section obtained with VMC density demonstrates more developed diffractional picture. It would be desirable to measure the elastic scattering in the angular range beyond 55
• , where the differences between the theoretical results start, in order to determine the advantage of using VMC or 3CM microscopic densities of 8 B. Complementary measurements at smaller steps of scattering angle would also allow one to observe some possible oscillations of the cross section. Our results reproduce the experimental data better than the analysis of the data [28] with optical-model calculations using São Paulo potential with energy dependence and nonlocality correction [58] . The imaginary part of the latter potential has the same form factor as the real part that has not been renormalized (N R = 1), but with a normalization of N I = 0.78. The corresponding values of N R and N I parameters obtained in our work for 3CM and VMC densities, as well as the total reaction cross sections σ R (in mb) are listed in Table 2 .
Our next step is to study 8 B elastic scattering on a lead target at 170.3 MeV incident energy. Although the experiment was performed with a natural lead target [30] , we calculate the angular distribution as it has been also the- oretically interpreted in Ref. [30] assuming a pure 208 Pb target. Fig. 3 shows a fair agreement of our microscopic calculations with the experimental data for the cross section. Both VMC and 3CM densities used in the calculations are able to reproduce the data that are restricted in a range of small angles. The values of N R and N I are given in Table 2 . One can mention that the optical model analysis performed in Ref. [30] on the base of a single-folding model using the Bruyères JeukenneLejeune-Mahaux nucleon-nucleus potential leads also to a fairly good agreement with experimental data. Similarly to the case of 8 B+ 12 C reaction illustrated in Fig. 2 , the reasonable agreement of our model with the data on 8 B+
208 Pb elastic scattering is in favor of the very weak contribution from other reaction mechanisms, which is supported by the results from CDCC calculations [28, 30, 31] .
In what follows, we present in Figs. 4 Table 2 ), in particular when using 3CM density, but the choice of the parameters is based on the same consistent χ 2 criterion. Here we would like to note that in many cases of describing real data, the elastic scattering results are not enough to determine in a unique way the parameters N R and N I . It is well known that the couplings to non-elastic channels lead to polarization potentials that can considerably modify the bare potential calculated within the double folding formalism. Obviously, for more successful description of cross sections at low energies near Coulomb barrier an inclusion of polarization contributions due to virtual excitations and decay channels of the reactions (involving also the fusion data Ref. [59] to explain correctly the presence of the breakup threshold anomaly for 8 B+ 58 Ni process) is necessary to obtain unambiguously the OP renormalization parameters. The good fit obtained for the experimental angular distributions in Ref. [29] with real and imaginary potentials of the Woods-Saxon type and our best fit to the same data using microscopic OP in this work lead to values of the predicted total reaction cross section σ R very close to each other, the latter exhibiting a smooth increase with the energy increase. The good agreement of our results for 8 B+ 58 Ni elastic scattering cross sections with the experimental data using both VMC and 3CM densities validates their ability as a reasonable choice to reveal the protonhalo structure of 8 B nucleus. Further, we give in Fig. 6 , as an example (for E = 29.3 MeV), the comparison of the obtained real and imaginary parts of the OPs for both 3CM and VMC densities with the corresponding parts of the fitted Woods-Saxon potential [29] . The values of our parameters N R and N I are those from Table 3 . Here we mention that at such energies the surface part of the ImOP plays a decisive role on the behavior of the elastic cross sections. One can see from Fig. 6 that the use of the VMC density leads to a very good agreement of the imaginary part of our OP with the imaginary part of the fitted WS OP in the surface region. Also, the slope of the real part of OP obtained with the VMC density in this region (8 < r < 10 fm) is similar to that of the real part of WS OP. There exist some differences in the surface region for the real and imaginary parts of the OP obtained with the 3CM density and the corresponding parts of the WS OP. Along this line, we present in Fig. 7 the results of another calculation, namely of the elastic 8 B+ 58 Ni cross section (e.g., at energy E = 20.7 MeV). The three curves correspond to the real part of the OP V DF from the double folding procedure, while the ImOP is calculated in three ways: i) from HEA (W = W H ); ii) equal to the real part of the OP (W = V DF ), and iii) the central part of the ImOP is taken to be in a form of a WS potential up to r = 7 fm, while the surface component of the ImOP (at r > 7 fm) is taken to be equal to that from HEA (W = W H ). The parameters of WS potential are given in Table I of Ref. [29] and its depth at r = 0 fm is around two times smaller than V DF (r = 0). It can be seen that all three curves are close to each other that shows the importance of the surface part of the OP which is similar in all three cases. In this way, in the further considerations we do not pay attention to the non-realistic values of the central part of the HEA ImOP (W = W H ) and are concentrated on the surface component of this potential.
In the context of the obtained results for the 8 B+ 58 Ni elastic scattering at near-Coulomb barrier energies, we would like also to mention the contributions of other mechanisms that play a crucial role. Lubian et al. showed in Ref. [32] that taking into account the coupling between elastic and breakup channels, the CDCC calculations reproduce very well the data of Ref. [29] . Although the inclusion of continuum-continuum couplings were essential to have a good agreement with the data, it was noted that nuclear excitations of the target have a weak influence on the elastic angular distributions. In addition, the analysis carried out in Ref. [59] led to a conclusion that the breakup threshold anomaly is present for the 8 B+ 58 Ni system at energies close to the Coulomb barrier (V B = 20.8 MeV). So, all these findings support the important role played by the Coulomb-nuclear interference at large distances for a halo nucleus as 8 B. In this section we consider the characteristics of breakup processes of the 8 B nucleus on the example of the stripping reaction cross sections and the momentum distributions of the fragments. We use a simple model in which 8 B consists of a core of 7 Be and a halo of a single proton (see, e.g., Refs. [18, 21] ). In this model the density of 7 Be has to be known. We use that one obtained from the calculations performed by means of the 3CM density of 8 B [47] . Later in this subsection we give the expressions how to obtain the corresponding S-matrices needed to calculate the breakup cross sections through the imaginary part of cluster-target OPs within the HEA. The wave function of the relative motion of the proton and 7 Be clusters in 8 B is obtained by solving the Schrödinger equation with the Woods-Saxon potential for a particle with a reduced mass of two clusters. The parameters of the WS potentials are obtained by a fitting procedure, namely, to reach the proton separation energy S p = 137 KeV. However, this procedure could provide several sets of potential parameters that satisfy the above condition. They are close to each other leading, at the same time, to different valence proton rms radii. Therefore, in order to understand better the observed widths of the longitudinal momentum distributions of 7 Be fragments formed in the breakup of 8 B and measured at different targets and energies, we consider three cases. The values of WS potential parameters and corresponding rms radii of the cluster formation for 1p state in which the valence proton in 8 B is mainly bound (see Refs. [60, 24] ) are listed in Table 4 .
The wave function of the p-state (l = 1) of the relative motion of two clusters has the form
where R 1 (s) is the radial wave function and Y 1m (θ, ϕ) are the spherical functions for l = 1. The corresponding probability density of both clusters to be at a mutual distance s is written as
For calculations of breakup cross sections and momentum distributions of fragments in the 7 Be+p breakup model within the eikonal formalism (see, e.g. Ref. [60] ), one needs the expressions of the S-matrix (as a function of the im-pact parameter b):
where
is the OP of the breakup of 8 B in its collision with nuclear targets within the 7 Be+p cluster model. Correspondingly (for negative W ), one can write
|S(b)| 2 gives the probability that after the collision with a target nucleus (z → ∞), the cluster c or the proton with impact parameter b remains in the elastic channel (i = c, p):
where W c and W p are the imaginary parts of the OP (9) of 7 Be+A and p + A scattering, respectively. They are calculated microscopically using the procedure given in Subsec. 2.1. The probability a cluster to be removed from the elastic channel is (1−|S| 2 ). The probability of the case when both clusters (c and p) leave the elastic channel is
. The longitudinal momentum distribution of 7 Be fragments produced in the breakup of 8 B in the case of stripping reaction (when the proton leaves the elastic channel) is
After substituting the spherical functions Y 1m (θ, ϕ) in Eq. (13) one obtains the following expressions
Equation (12) is obtained when the incident nucleus has spin equal to zero and for the p-state of the relative motion 
coming from b c = b p + b, where b = s sin θ is the projection of s on the plane normal to the z-axis along the straight-line trajectory of the incident nucleus.
Results of calculations of breakup reactions
In this subsection we perform calculations of the breakup cross sections of 8 B on the target nuclei 9 Be, 12 C, and 197 Au and compare our results with the available experimental data [22, 23] . The densities of these nuclei needed to compute the OPs are taken from Ref. [46] for 9 Be, Ref. [56] for 12 C, and Ref. [57] for 197 Au, respectively. In our work, to calculate the corresponding S-matrices [Eqs. (10) and (11)] one needs only the imaginary part of cluster-target potentials to be known. As an example, we illustrate in Fig. 8 the imaginary parts of both 7 Be+ 12 C and p+ 12 C OPs calculated microscopically in HEA by using Eq. (5) within the cluster model. The results given in Fig. 8 are obtained at the same energy of 36 MeV/nucleon as the longitudinal momentum distributions of 7 Be fragments in the breakup of 8 B on a carbon target have been measured [23] . It is worth noting that although there are no 7 Be+ 12 C and 8 B+ 12 C elastic scattering data available at this specific energy, the diffraction nuclear model developed in Ref. [61] reproduces the elastic scattering of projectile exotic nuclei 7 Be and 8 B by 12 C at similar energy (40 MeV/nucleon) [62] . In [61] the interaction of 7 Be as a formation of two clusters (α+ 3 He) is accounted for explicitly. If measurements of the cluster-target ( 7 Be+ 12 C and p+ 12 C) elastic scattering at energy 36 MeV/nucleon exist, one should provide additional information on the properties not only of the imaginary parts of the corresponding core-target and proton-target potentials (shown in Fig. 8 ), but also of their real parts (although they are not needed to calculate the breakup processes in the present work).
The stripping cross sections (when a proton leaves the elastic channel) for reactions 8 Table 4 . Here we note that due to the arbitrary units of the measured cross sections of the considered processes it was not necessary to renormalize the depths of our OPs of the fragments-target nuclei interactions. It is worth to note the relevance between the rms radii of the wave function of the 7 Be-p relative motion and the obtained FWHMs for the considered three cases. The latter are presented in Table 5 Fig. 11 a larger distance (6.24 fm) is needed to get better coincidence with the data. This observation is proved by the performed χ 2 analysis for the deviation of the theoretical results from the data. The necessity to take into account the Coulomb distortion of straight-line trajectories for the heavier nucleus when calculating phases in Eqs. (10) and (11) [22] , and width of about 100 MeV/c of the momentum distribution of 7 Be fragments from the breakup of 8 B on 9 Be target [22] when a stripping model [24] was employed.
Here we would like to discuss shortly the applicability of HEA to energies considered in the breakup processes. As known generally, the HEA is applied to energies larger than 100 MeV/nucleon. However, in the last years the HEA was modified and applied also to lower energies (see, e.g., Refs. [40, 51, 63, 64, 52, 65, 66, 67, 35, 36] ). The prescription to calculate the profile function in this case consists in a replacement of the straight-line trajectory impact parameter (b) by the distance of the closest approach (b c ) in the Coulomb field, or by the respective distance (r cn ) in the presence of nuclear field (ReOP). Recently, the eikonal description of the breakup of exotic nuclei has been developed at low energies by including the Coulomb deflection of the projectile off the target [68, 69] . In principle, this correction is based on the same replacement of the impact parameter b by b c mentioned above and the results obtained in Ref. [69] for the breakup of 15 C on Pb at 20 MeV/nucleon confirm the ability of the eikonal approximation to be reliably extended to low energies.
Concerning the use of HEA in the present work, we should note that the fragment-folding potentials W i (r) in Eq. (11) are rather deep since they are proportional to the number of nucleons in the target-and fragment-nucleus with radii R t and R i , respectively. Therefore, a very strong absorption takes place at r < R = R t + R i , and so only the surface region of W plays decisive role in the process. Thus, the condition for applicability of the eikonal approach can be estimated as EA i ≫ W (r ∼ = R t + R i ) (E being energy per nucleon) that is fulfilled in our calculations.
In the end, we note that from the comparison of the results in the present work with those obtained in our previous works [38, 39] for the cases of 11 Li and 11 Be breakup, it can be concluded that the halo cluster (2n or n) in these nuclei can be found outside the core with larger probability than the valence proton in 8 B. This observation together with the variation of the width with target in breakup reactions of 8 B at almost equal energies show the specific features of the momentum distributions of corelike fragments in breakup of neutron and proton halo nuclei.
Summary and conclusions
In the present work we performed microscopic calculations of the optical potentials and cross sections of elastic scattering 8 the density calculated within the VMC model [45, 46] and from the three-cluster model [47] . The nucleon density distributions of 12 C [56] , 58 Ni [41] , and 208 Pb [57] were taken as defolded charge densities obtained from the best fit to the experimental form factors from electron elastic scattering on these nuclei. The elastic scattering differential cross sections and total reaction cross sections were calculated using the program DWUCK4 [55] . In this way, in contrast to the phenomenological and semi-microscopic models we deal with a fully microscopic approach as a physical ground to account for the single-particle structure of the colliding nuclei.
It turned out that the values of the coefficients N R and N I in Eq. (1) that renormalize the ReOP and ImOP depend on the density of 8 B used in the calculations. The use of the VMC and 3CM densities leads to good agreement with the experimental cross sections. An unambiguous determination of N R and N I of our microscopic OP, especially if one analyzes the reaction 8 B+ 58 Ni, can be achieved when a simultaneous fit to all data corresponding to different reaction mechanisms is performed [59] . The analysis of the behavior of VMC and 3CM densities and the corresponding OPs (see Fig. 6 ) in comparison with the fitted WS OP from Ref. [29] , as well as our results shown in Fig. 7 give additional information on the decisive role of the nuclear surface on the mechanism of the considered scattering processes.
We have tested our microscopic model studying the role of the breakup mechanism to analyze properly the whole picture of 8 B scattering. For this purpose, we use another folding approach to consider the 8 B breakup by means of the simple 7 Be+p cluster model for the structure of 8 B. We calculate in HEA the ImOP of the interaction of 7 Be with the target, as well as the p+target interaction. Using them the corresponding S-matrices for the core and proton within the eikonal formalism are obtained. The latter are used to get results for the longitudinal momentum distributions of 7 Be fragments produced in the breakup of 8 B on different targets. This includes the breakup reactions of 8 B on 9 Be and 197 Au at E = 41 MeV/nucleon and 8 B on 12 C at E = 36 MeV/nucleon, for which a good agreement of our calculations for the stripping reaction cross sections with the available experimental data were obtained. The theoretical widths are close to the empirical ones.
In general, we can conclude that our microscopic approach can be applied to reaction studies with exotic nuclei such as 8 B. The consistency of our results with the measured elastic cross sections and narrow longitudinal momentum distributions may provide supplemental information on the internal spatial structure of the 8 B nucleus supporting its proton-halo nature. 
